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Abstract

A 69-year-old man with chronic-phase
chronic myeloid leukemia was initially
treated with 100 mg dasatinib once a day.
Despite a major molecular response within
9 months, he developed hemorrhagic colitis
32 months after starting dasatinib.
Colonoscopy identified multiple hemor-
rhagic ulcers in the transverse colon. The
pathological findings indicated
cytomegalovirus infection. Dasatinib was
stopped and he was started on ganciclovir.
Three months later, colonoscopy confirmed
the disappearance of the hemorrhagic
ulcers. Dasatinib is a second-generation
tyrosine kinase inhibitor used to treat chron-
ic myeloid leukemia. As a multi-kinase
inhibitor that acts on SRC-family kinases,
its broader off-target kinase-inhibitory
activity may account for the adverse events
of dasatinib. Although gastrointestinal
bleeding is common in patients taking dasa-
tinib, the combination of cytomegalovirus
infection and hemorrhagic colitis in the
absence of systemic immunodeficiency is
rare. Based on this case of dasatinib-
induced hemorrhagic  colitis  with
cytomegalovirus infection, we describe a
possible mechanism and effective treat-
ment.

Case Report

A 69-year-old man with chronic-phase
chronic myeloid leukemia (CML) was ini-
tially treated with 100 mg dasatinib once a
day. He achieved a complete hematological
response within 1 month, a complete cyto-
genetic response within 6 months, and a
major molecular response (MR) within 9
months. However, 10 months after starting
dasatinib, he developed pleural effusion
(PE) and was advised to stop dasatinib for 1
week. He was started on diuretics and the
PE resolved immediately in response. He
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was then restarted on dasatinib but the dose
was lowered to 50 mg once a day. He
retained the deep MR for 20 months even
after the dose reduction. However, 32
months after starting dasatinib he developed
hemorrhagic colitis (Figure 1).
Colonoscopy revealed colon polyps and a
polypectomy was planned for 3 months
later. During those 3 months, he had inter-
mittent hemorrhagic colitis. A repeat
colonoscopy revealed multiple hemorrhagic
ulcers in the transverse colon (Figure 2A).
The pathological findings included the pres-
ence of cytomegalovirus (CMV) (Figure
2B), although his CMV7-HRP blood test
was negative. Dasatinib therapy was
stopped and he was started on ganciclovir.
After a few weeks, he no longer had hemor-
rhagic colitis. Ganciclovir was withdrawn
after 3 months. A colonoscopy confirmed
disappearance of the hemorrhagic ulcers.
He no longer receives anti-CML treatment
and his deep MR has persisted.

Discussion and Conclusions

Dasatinib is a multi-kinase inhibitor that
acts on SRC-family kinases, but also on
BCR-ABL, ¢-KIT, EPHA2, and the PDGF
receptor.' This broader off-target kinase-
inhibitory activity may account for the
adverse effects of dasatinib, the most com-
mon of which are gastrointestinal symp-
toms, fluid retention, and skin rash.*

Gastrointestinal bleeding accounts for
~20% of gastrointestinal symptoms in dasa-
tinib patients,® but there are few reports of
an association between CMYV infection and
hemorrhagic colitis.®’ Fluid retention is
common in patients with PE, but a paradox-
ical relationship exists between PE develop-
ment and the efficacy of dasatinib.*

In our literature review of similar cases,
there were two case reports in which CMV
infection was associated with hemorrhagic
colitis. One patient with chronic-phase
CML was initially treated with imatinib but
developed resistance and was switched to
dasatinib (70 mg twice a day).® Three years
later, he developed hemorrhagic colitis,
which was treated with steroid and
mesalamine. While the hemorrhagic colitis
temporarily improved, after steroid tapering
it developed again. After dasatinib was
stopped, the hemorrhagic colitis disap-
peared spontaneously within 7 days.
Another patient with chronic-phase CML
was initially treated with dasatinib (100
mg/day) and developed hemorrhagic colitis
30 months later.” Again, dasatinib was
stopped immediately and the hemorrhagic
colitis improved. After 6 weeks of ganci-
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clovir treatment, the colonic mucosa was
improved, as shown on colonoscopy. The
pathological findings of both patients
included CMV infection.

The mechanism underlying the devel-
opment of hemorrhagic colitis is unknown.
A previous report described infiltration of
the colonic mucosa by CD3+CD8+ T cells,?
which suggested the involvement of an
immune reaction in its pathogenesis. PE has
also been attributed to an immunological
reaction, because of the high lymphocyte
frequency in pleural fluids and tissues.
These associations suggest a common
mechanism in hemorrhagic colitis and PE.
Peripheral lymphocytosis precedes PE, as
also occurs in hemorrhagic colitis.”
Dasatinib-induced complications developed
in a marked proportion of patients with
large granular lymphocyte (LGL) expan-
sion, suggesting a pathogenic role for LGL
in bleeding related to dasatinib.®!0

The relationship between dasatinib and
CMV infection is unknown. Dasatinib was
shown to suppress the function of natural
killer cells and T cells, by inhibiting SRC-
family kinases.!!-!> Therefore, dasatinib
may decrease immune tolerance, reducing
the number of immunoregulatory cells and
inhibiting signal transduction pathways.
Furthermore, as dasatinib is an oral agent
and is eliminated in the feces, it might cause
local immune compromise and thus the
reactivation of CMV, with the lower gas-
trointestinal tract accordingly vulnerable,
including to the development of hemorrhag-
ic colitis.’
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Case Report

Figure 1. Patient’s clinical course. After treatment with dasatinib for chronic myeloid
leukemia, the patient had a complete hematological response (CHR) within 1 month, a
complete cytogenetic retsl}l)onse (CCyR) within 6 months, and a major molecular response

(MMR) within 9 mon

s. However, 10 months after starting dasatinib, he developed

pleural effusion (PE) and dasatinib was discontinued. The PE resolved immediately.
Dasatinib was restarted but at a lower dose of 50 mg once a day. He retained the molec-
ular response even after the dose reduction but he developed hemorrhagic colitis 32
months after starting dasatinib. Dasatinib was therefore stopped.

Figure 2. A) Endoscopic image demon-
strating multiple mucosal hemorrhagic
ulcers in the transverse colon. B)
Immunohistochemistry of the biopsy spec-
imen shows its positivity to CMV antigen,
demonstrated using a monoclonal anti-

body (x100).
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The treatment of hemorrhagic colitis
has not been established. Steroids may ame-
liorate symptoms but recurrences following
a dose reduction have been reported.®!3 In
patients with hemorrhagic colitis and CMV
infection, steroids may be counterproduc-
tive and should be administered with cau-
tion. The efficacy of ganciclovir is not clear
and in the treatment of hemorrhagic colitis
has been invalidated,!# whereas the discon-
tinuation of dasatinib was shown to be
effective.!>16

Dasatinib-induced hemorrhagic colitis
is relatively uncommon and further studies
are needed to understand its mechanism.
However, physicians should be aware of the
risk of this adverse event in treating patients
with dasatinib.
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